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198. 
NOTE UPON A RESULT OF ELIMINATION. 


[From the Philosophical Magazine, vol. x1. (1856), pp. 378—379.] 


Ir the quadratic function 
(a, b, c, fs 9, h&a, y, 2) 


break up into factors, then representing one of these factors by éx + ny + &, and taking 
any arbitrary quantities a, 8, y, the factor in question, and therefore the quadratic 
function is reduced to zero by substituting B&—an, yE -— af, an— 8 in the place of 
x, y, 2 Write . 

(a, b, C, T, g. hYBE— an, yE — af, an — BOP = (a, b, C, f, B» hýa, B; y}; 


the coefficients of the function on the right hand -are 


ah 5. cn? +b —2fmf. Pan 
Be opa miiapage gone SBggho8 bon 
c= bE+an ‘ : , — 2hEn, 
fet tte dei . = anft+ hE + gën, 
g= . =g  . + hoS— bE + JEn, 
h= . . he + gno+ foE-— c&n; 


and it is to be remarked that we have identically 

a + hy + go=9, 

hé + by + fF =0, 

gé + fn + cf =0. 
Hence of the six equations, a=0, b=0, c=0, f=0, g=0, h=0, any three (except 
a=0, h=0, g=0, or h=0, b=0, f=0, or g=0, f=0, c=0) imply the remaining 
three. 
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If from the six equations we eliminate &, n’, &c., we obtain 


O= ` c b, —2f, . |=0; 
C, > a, . +29, 
b, a, : i . = 2h 
—f, ; ne Es h, g 
the l foe: F 
—h, g, G i =e 


and the equation @=0 is therefore the result of the elimination of & n, ¢ 
from any three (other than the excepted combinations) of the six equations. But from 
what precedes, it appears that the equation LJ=0 must be satisfied when the 
quadratic function breaks up into hss and consequently © must contain as a factor 
the discriminant 


K=|a, h, g 
| ae 
E 


of the quadratic function. This agrees perfectly with the results obtained long ago by 
Prof. Sylvester in his paper, “Examples of the Dialytic Method of Elimination as 
applied to Ternary Systems of Equations,’ Camb. Math. Journ. vol. 11. p. 232; but 
according to the assumption there made, the value of O would be (to a numerical 
factor prés)=abcK. The correct value is by actual development shown to be O =— 2K?. 
It would be interesting to show à priori that O contains K? as a factor. 


2, Stone Buildings, March 28, 1856. 
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